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Radiant {1 &

Design Tools Device Support & Licensing

Ordering Part Number

Video
Connectivity

General
Purpose

Control &
Security

Ultra Low
Power

CrossLink-NX

Certus-NX

iCE40 UltraPlus

LATTICE
RADIANT
DESIGN SOFTWARE

Radiant
Subscription

LSC-SW-RADIANT

CrossLink-NX

CertusPro-NX
Certus-NX

MachXO5-NX

ICE40 UltraPlus

Radiant-RT
Subscription

LSC-SW-RADIANT-RT

CrossLink-NX
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Certus-NX
CertusPro-NX-RT
Certus-NX-RT

MachXO5-NX
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LSC-swW

CrossLink
CrossLinkPlus
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ECP5U/M
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Mach-NX
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MachX03/X02

LATTICE
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CrossLink-NX

CertusPro-NX
Certus-NX
CertusPro-NX-RT
Certus-NX-RT
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Mach-NX
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(®New Project > Project Name N T. E&EREZITL. NEXT

@Source File J®M Add Source Zz2o w2 L. Befa L7z TLabl.v. tb_Labl.vl ZiE/MN

®T77AILZEMEIC. NEXTO U w

New Project X

Create a Lattice Radiant Software Project

This wizard will guide you through the creation of a new project.

To create a Lattice Radiant Software project you will need to provide a name and location for
your project. Next you will import source files. You may adjust implementation options. Finally
you will process the source files to produce a programming file for a specific FPGA device.

low power and

To continue, click Next.

excellent value

C

for FPGA designs

Next > Cancel Help

New Project

Project Name
Enter a name for your project and specify a directory where the project data files will be stored

Location: = C./Wsers/12801/Desktop/Radiant_Seminar/Seminar ~  Browse..

Project will be ceated at C:/Users/12801/Desktop/Radiant_Seminar/Seminar/Lab1 u Create subdirectory

Location: &L Seminar/Seminar/Lab1/impl_1

Project #  lLablj
|
ImplementZz Timp_1]

Next > ncel Help

L

YRR E

STEPO

L 4

New Project

Add Source
Add HDL, constraint or other files

Source files:

C:/Users/12801/Desktop/Radiant OpenSeminar/Labl.v
C:/Users/12801/Desktop/Radiant_OpenSeminar/tb_Lab1.v

u Copy source to implementation source directory

Create empty constraint files

Add Source...

< Back Next >

ancel

Help
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®Select Device |cT. TLFMX05-25-8BBG400C) %=3EIR L. NEXT

@OREBEHY —JL% [Synplify Proy ZZER L. NEXT

®7OT 7 hEWmRZEHESE. Finish

New Project X New Project
Select Device Select Synthesis Tool
Specify a target device for the project. Specify a synth tool for the impl
Synthesis Tools:
Select Device: Device Information:
® Synplify Pro
Family: Device: Core Voltage: 100 vV
: Lattice LSE
ICE40UP (iCE40 UltraPlus) LFMXO05-25 Logic Cells: 25000
LFCPNX (CertusPro-NX) 2L 2
LFD2NX (Certus-NX Registers: 23040
{Certus N EBR Blocks: 80
LFMXO5 (MachX05-NX) e »
LIFCL (CrossLink-NX) DSP (18x18 Multiplier): 20
ADC Blocks: 1
PLLs: 2 [
DLLs: 2
PGSs 0
4 L2 AlLUs: (1]
Operating Condition: Package: DPHYs:

- | PIOCells:

== [Commerciall
: 'BBG400
: '8 High Performance]

Commercial v BBG400
Performance Grade:

9 High-Performance_1.0V

Part Number:

LFMX05-25-9BBG400C

ancel Help

Help

New Project

Project Information
The new project will be generated with the following specifications.

Project:

Project Name: Lab1

Project Location: C:/Users/12801/Desktop/Radiant_Seminar/Seminar/Lab1

Implementation Name: impl_1

Device: LFMXO5-25-9BBG400C

Synthesis Tool: Synplify Pro

Import Source Files:
C:/Users/12801/Desktop/Radiant OpenSeminar/Lab1.v
C:/Users/12801/Desktop/Radiant_OpenSeminar/tb_Lab1.v

Copy Source Files: Yes

Create Empty Constraint Files: No

< Bacl Finish ncel

Help
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Lattice Radiant Software - Reports - X
File Edit View Project Tools Window Help
- = =1 e - G e B 7 nm B
- @ H T QQQaQQ 5= n ©- [ VEs@ORBESBSM
[= u Synthesize Design u Map Design u Place & Route Design u Export Files P ro CeSS
Q~ Find Text N x (r\ Start Page - Reports Iy
4
» [ Lab1
I LrMXO5-25-9BBGA00C Reports Lab1 Project Summary
- Strategies Implementation Name: impl_1 Performance Grade 9_High-Performance_1.0V
=] Area
§ Strategy Name: Strategy1 Operating Condition: COM
z= Timing
=) Strategyl . Part Number: LFMX05-25-9BBG400C Synthesis: Synplify Pro
. rategy v | Synthesis Reports
¥ /7 impl_1 (Synplify Pro) Family LFMX05 Timing Errors
hd Input Files
= . » Map Reports Device: | FMXO5-25 Project Created 2022/09/30 09:27:33
tal sourcefimpl_1/Lab1.v .
Ly source/impl_1/tb_Lablv Package X 4 \/ V I e W Project Updated 2022/09/30 09:27:35
q 13
h Pre-Synthesis Constraint Files Place & Route Reports Project File: L rninaniSeminariLabiAab.rdf
Lattice LSE
Synplify P Implementation Location: C:/Users/12801/Desktop/Radiant Seminar/Seminar/Lab1/impl 1
ynplify Pro » || Export Reports
Post-Synthesis Constraint Files
Debug Files
» 7 Misc Reports Resource Usage
Script Files
LUT4 0 10 Buffers: 0
Analysis Files
Programming Files PFU Register 0 EBR: 0
-
T = 3
INFO - C:/lscc/radiant/3.2/ip/pmi/pmi 1fmxo5.v(1%,10-19,27) (VERI-2320) back to file 'C:/lscc/radiant/3.2/ip/pmi/pmi 1fmxo5.v"' A ]
INFO - C:/lscc/radiant/3.2/ip/pmi/pmi_1fmxo (20,10-20,21) (VERI-1328) analyzing included file 'C:/lscc/radiant/3.2/ip/pmi/pmi_rom.v'
INFO - C:/lscc/radiant/3.2/ip/pmi/pmi_rom.v(45,10-45,39) (VERI-1328) analyzing included file 'C:/lscc/radiant/3.2/ip/pmi/../avant/rom/rtl/
lscc_rom.v'
1% th Labl - th_Lablwv x INFO - C:/lscc/radiant/3.2/ip/pmi/pmi_rom.v(45,10-45,39) (VERI-2320) back to file 'C:/lscc/radiant/3.2/ip/pmi/pmi_rom.v'
INFO - C:/lscc/radiant/3.2/ip/pmi/pmi_lfmxo5.v(20,10-20,21) (VERI-2320) back to file 'C:/lscc/radiant/3.2/ip/pmi/pmi_lfmxo5.v'
INFO - C:/lscc/radiant/3.2/ip/pmi/pmi_lfmxo5.v(21,10-21,21) (VERI-1328) analyzing included file 'C:/lscc/radiant/3.2/ip/pmi/pmi_sub.v’
INFO - C:/lscc/radiant/3.2/ip/pmi/pmi_sub.v (50 10=50_54) (VFRT=1328) analvzina inclnded file 'C-/lecc/radiant/3.2/ip/pmi/../common/subtractor/
rtl/lscc_subtractor.v' (]
INFO - C:/lscc/radiant/3.2/ip/pmi/pmi sub. .2/ip/pmi/pmi sub.v'
INFO - C:/lscc/radiant/3.2/ip/pmi/pmi_1fm> =/3.2/ip/pmi/pmi_1fmxo5.v"'
INFO - C:/Users/12801/Desktop/Radiant_Semi , )18) compiling module "tb Labl'
Done: design load finished with (1) errors, and (1) warnings
-
O File List [E] Source Template {Z] IP Gatalog Tel Console = Output Y Message
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1. 702 0 MER-sers
Mtb_Lablv Z#H2 ) w2 >Include for > Simulation % &iR
@Topf&E 7 7 1)L (KFTadak) H'Labl.v IZ7R 2 Dz HERS

(®Post Synthesis Constraint Files 52 ') v 2 > Add > Existing File > Labl.pdc % &R

> & ;;m L + [E] Lab1 ~ [ Lab1
LFMXO5-25-9BBGA400C Reports ey Add Existing File ? X
13 LrMX05-25-9BBG400C I LFMX05-25-9BBGA00C
v Strategies Img} ) hd Strategies Look in C¥Users¥ 12801 ¥Desktop¥Radiant OpenSeminar 00 0AEBME
-
i=| Area Sin Strategies | Area W iy Computer | Name - Size  Type  Date Modified
¢! Timing i=| Area ¢=| Timing 2 280 Documents Fil..der  2022/0... 0804
o . Pa — Yo ) 2 - 7
~ -, Strateg\ﬂ- » [ Synthesis Reports 5] Timing 7 strategyl ] lablpde 1 168KB pdcFile 2018/1..17:58
¥ % impl_1 (Synplify Pro) Far] 7 Strat 1 M ﬁ impl_1 (Synplify Pro)
- 4 Strate )
» || Map Reports Dey = » M Input Files
= . g N
v LA |mpL1 (Synpllfy Pro) ‘3l source/impl_1/Lab1.v
Pz :
Open “ - | i s source/impl_1/tb_Labl.v
- ace & Route Reports . o N
Open With... Proj M onstraint Files
i Lattice LSE
Open Containing Folder File name:  Labl.pde Add
R port Reports Synplify Pro N
PDst-Synthes Const o Pre,Synthesis Constraint Fi|e5 DT T Files of type: Post-Synthdlis Constraint Files (*pdc ) 2 g Cancel
Debug Files Rel 2 Copy file to directorylf C:/Users/12801/Desktop/Radiant Seminar/Seminar/Lab1/source/impl_1
sc Reports Lattice LSE
Script Files i Script Fil =
o Synplify Pro crperes O
Analysis Files , ynp Analysis Files
Programming Files P 7 Post-Synthesis Constraint Files Programming New File... PFY
xclude from Implementation . 1
source/impl_1/Lab1.pdc
Debug Files
z/radiant/3.2/ip/pmi/pmi_1fm . . ; fo1F
s/radiant/3.2/ip/pmi/pmi_1fm Script Files o/pmi/pmi_1fm
= o/pmi/pmi
igand Simulation Analysis Files o/pmi/pmi_rom.
1F tb_lab1 - tb_Lab1. Synthesis i : womry i - ‘ ‘
- S T y B Programming Files I th_Lab1 - th_Lably - C:/lscc/radiant/3.2/ip/pmi/pmi_rom.
INFO - C:/1s Simulation - C: ."lscc/'rad%ant,’} .Zf%p/pm}/pm}_lfm
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Y — )LD Light/Dark Mode DZEE

—Tool > Option > General > Color > Themes & D ZErl

General Genera D2k _

Options

nalyzer
o E>

QHEBERY —ILDZEE (Synplify Pro/LSEID & X)

— Project > Active Implementation > Select Synthesis Tool TZ &

iew
-

Synt

Project Tools Window Help

Property Pages
ﬁ Device...
Message Promotion/Demotion...

Active Strategy

Active Implementation

QR QQ Q
n Place & Route Desigr|

=

Set Top-Level Unit...
Select Synthesis Tool...

MACNICA

=

Project Properties

= [ Labn
E LFMX05-25-9BBG400C
+ % impl_1
t.] sourcefimpl_1/Lab1.v
1| sourcefimpl_1/tb_Lab1.v
source/impl_1/Lab1.pde

Name: impl_1 Category. Implementation

Location: ~ C:/Users/12801/Desktop/Radiant_Seminar/Seminar/Lab1/impl_1

Name Value

Top-Level Unit

2=] Area Synthesis Tool Synplify Pro -
Timing 5
r Synplify Pro .
7 strategyl VHOL Library Name [Lattie, LSE... . LTI
Verilog Standard Verilog 2001
Preservation Level
Verilog Include Search Path
HDL Paramet ters
Verilog Directives
oK Cancel
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2. IP Catalog & D PLL Z4 R
® PLLAEFRE
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trdaddri rddataols I- RAM OUT[7:0] ! |:>
SWAR —ard eni
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OSCA rsetn i . LEDiti (SRH%)
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clkop o —nC .
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2.1P Catalog & D PLL %Eﬁﬁ - IP Catalog ¥ PLL

@IP Catalog# 7%= 20w L. VX bZERR

@Architecture_Modules D PLLE#=X JILO U w7

QRY F7w 7D IPEREEICT TPLLLY &%&aiZE T NEXT

Lattice Radiant Software - IP Information

File Edit View Project Tools

-]

’ u Synthesize Design

& cx
IP on Local 1P on Server
3 Module/IP an Local
* Module
» [ ADC_Modules
~ [ Architecture_Modules
£ apc 110
= 0

File List [E] Source Toml

O woen

te (=] 1P Catalog

Window  Help

[ N

. ©- [ 8 E
T

© 1P Information

B e e rovte pesien

x 2 Start Page

PLL

Reports

[

A S

Description

The Lattice Semiconductor PLL IP implements a Phase Locked Loop

Devices Supported

eferences

* User Guide

ory

Added UT24C and UT24CP support.

Fixed mismatch Fractional-N parameter vs GUI display.
1.6.0
Removed GUI option PMU wait for lock.

brary/synthesis/verilog/1fmxo5.

orary/synthesis/verilog/lfmxo!

[ Tel Gonsole = Output B Mossage

INFO = C:/lscc/radiant/3.2/cae_library/synthesis/verilog/lfmxoS5.x
INFO - C:/lscc/radiant/3.2/cae_library/synthesis/verilog/1fmxo5.v(2863,8-2863,11) (VER
one: design load finished with (5) errors, and (2) warnings

Py Q0BESR

LIFCL-40. LIFCL-33, LIFCL-17, LFD2ZNX-40, LFD2NX-17, LFCPNX-100, LEMXO05-25, UT24C40, UT24CP100

User GuidetH &

'PLL'

) 'PLL' is declare

1310) 'PLL' is declare

Module/IP Block Wizard X

Generate Component from Module pll Version 1.6.0
This wizard will guide you through the configuration, generation and instantiation of this Module/IP. Enter the
following information to get started.

Component name:  PLLI1|

Create in: C:/Users/12801/Desktop/Radiant_Seminar/Seminar/Lab1 Browse...

Next > Cancel

MACNICA

2 RTLAEXA SHERE -

STEP STEP®) STEP®)




2. IP Catalog & D PLL Z &K -rLLmus

fril

Reference Clock > CLKI =24, Primary Clock > CLKOP =48 ¢ 5%

CalculatehZ > = L.

Generate > Finish IR 2 > T IP &5

'Done Parameter Optimization

Module/IP Block Wizard

iewre Component from Module pll Version 160
Set the follming parameter s to configure this companent

Diagram PLL1

PLL1

pll

¥ Reference Clock

\ CLKI: Frequency (MHz) [10 - 800]

~ Feedback

~ Secondary Clock Qutput

~ Secondary Clock Output (2)
~ Secondary Clock Output (3)
~ Secondary Clock Qutput (4)

~ Secondary Clock Output (5)

Canfigure IP

General

Property

~ General

Configuration Mode
Enable Fractional-N Divider
Enable Spread Spectrum Clock Generation
Enable User Feedback Clock

Enable Interr

Enable Reference Clack Mihitor

CLKFB: Feedback Mode Y

~ Primary Clock Output
CLKOP: Frequency Desired Value (MHz) [10 - 800]

CLKOP Tolerance (%)

CLKOP: Enable Trim for CLKOP

CLKOS: Enable

CLKOS2: Enable

CLKOS2: Enable

CLKOS4: Enable

CLKOSS: Enable

MNo DRS isues are found

Optional Ports

Value

Frequency

CLKop

48

Generate

x

Cakulste

Cancel

MACNICA

H

RENDBC CZHER

Module/IP Block Wizard

ent from Module: pll Verson 160

Diagram PLL1

Set the following parameters to configure this component

PLL1

pll

X Module/IP Bleck Wizard

Check Generated Result

Check the gznerated companent results in the pane below

Configure IP Component 'FLLI' is successtull esnerated
Modlz: pll Version: 16.0
General Optional Parts Votlor: niticocamrom
Property Value B Languags: Veribe
Generated files
~ General “XACT campanent: component xml
Configuration Mode Frequency
Enable Fractional-N Divider P packaee fil: PLL Lipx
mpate et e mizz/PLL | noly
Enable Spread Spectrum Clock Generati dependency fil: testbench /AUt inst v
e dependency ik testbench/dut params.y
Enable User Feedback Clock timing constraints: constrants/PLLT
template vhdl mise/PLL1 tmp
Enable Internal Path Switching top levelverioe rtl/PLLIY
~ Reference Clock
CLKI: Frequency (MHz) [10 - 800] 24
Enable Reference Clock Monitor
~ Feedback
CLKFB: Feedback Mode CcLkop

~ Primary Clock Qutput
CLKOP: Frequency Desired Value (MHz) [10-800] | 48

CLKOP Tolerance (%) 00

CLKOP: Enable Trim for CLKOP
~ Secondary Clock Output
CLKOS: Enable
~ Secondary Clock Output (2)

Mo DRS Bsues are found
Info [INFO] Done Parameter Optimization.

Cakulate

< Bark.

RTLERET
SRIBESIim
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2. IP Catalog & D RAM &4 hk
® RAMAEFRL

Counter1 MULT DSPia
Counter1 MULT Nl A
R Q Data result o I[F-O] :- MON[3:0] ! |:>
Ik e e e e e e - I
clk48m C clk48m ok div
RAM DP1 RAMI S
el
rd addri rd data o A RAM OUT[7:0] ! C>
SWAH rd en i
C>  swis:0] [l>—— B J ek div
PLL1 Counter2
HFCLKOUT ck i kon ok Clk48M ckasm | qQp——J) LED OUT[7:0] | C(>
PLLES 1)L RAM £ 1—JL MULT ESa1—JL OSCAES1—)L
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2. IP Catalog & D RAM Z &R - e catalog = ram_pp

@IP Catalog# 7%= 20w L. VX bZERR

@Memory_Modules >EBR_Components J®O RAM_DP =X JI)LU 1) w o

QRyT7 v 7D IP ERREMICT TRAM _DP1] &BiZE T, NEXT

Lattice Radiant Software - IP Information

File Edit Miew Project Tocls Window

]

| 2 u Synthesize Design

~
L5

k2 2

a =

P on Local IP on Server ]

[ Module/IP on Local
~ Module
» [7] ADC_Modules

- Architecture_Modules

% ADC 110
£ 12CFIFO 110
2 osc 140
& pLL 160
## SEDC 120
» 1o
» Arithmetic Modules
» ) DSP_Arithmetic Modules
= [ Memory_Modules
2 FIF0 140
FIFO_DC 140
200

BR_Components
£ RAM DP
& RAM DP True

Large RAM

[ File List

[E] Source Tem¥e

Help
[ [ . 3 7
=] [ e NEELDY
Map Design u Place & Route Design u Export Files
x 2 Start Page Reports @ 1P information
3

Description
Implements a pseudo Dual Port RAM using EBR (Embedded Block RAM).

Devices Supported

1ICE40UP;

eferences

» User Guide

story

com

"E40UP3K, LIFCL-40, LIFCL-33, LIFCL-17, LFD2ZNX-40, LFD2NX-17, LFCPNX-100, LFMXO3-25, UT24C40, UT24CP 100

Added LIFCL-33 support.

Fixed ECC parameter.

(VERI-1328)

vith (0) er

% Message

[= Qutput

[ Tel Console

analyzi

fradiant/
diant/3.2

Module/IP Block Wizard X
Generate Component from Module ram_dp Version 2.0.0
This wizard will guide you through the configuration, generation and instantiation of this Module/IP. Enter the
following information to get started.
Component name:  RAM_DP1|
Create in: sers/12801/Desktop/Radiant_Seminar/Seminar/Lab1 Browse...
Next > Cancel

TabT
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2. IP Catalog & D RAM %Z &R - rav_opizz

@Write/Read port €N £ 1 Address Depth =128, Data Width =18 |ZE&E
®Memory Initialization = Memory File. Memory File =Labl.mem. Memory File Format =binary |ZE&7E

®Generate > Finish R4 > T IP 5%

| Module/IP Block Wizard *
Gonfigure Gomponent from Module ram_dp Version 2.0.0 Check Generated Result
Set the following parameters to configure this companent. D t . l 2 8 Check the generated component results in the panel below. Uncheck option Tnsert ta project’ if you do not want to add this companent to your design
Address De P h:
Diagram RAM_DP1 Configure RAM_DP1:

Component 'RAM DP1" is successfully generated

M Module: ram dp  Version: 2.0.0

O Vendor. latticesemi.com
o Language: Verilog

Generated files
. IP-XAGT_component: component xml|

r IP-XACT design: designxml
. black box verilog: rtl/RAM_DP1 bb.v
ofg RAM DP 1 cfg
IP package file: RAM.DP |ipx

M . template verilog: misc/RAM DP1 tmply
a a I dependency file: testbench,/dut inst.v
. dependency file testbanch, dut params v

Write Port : Address Depth (2 - 65536] 128

Write Port : Data Width

[1-256] 18

Read Port : Address Depth  [2 - 65536] 128

Read Port : Data Width [1-256) 18

RAM DP1 timing_constraints: constraints/RAM_DP1.lde
— template_vhdl: misc/RAM_DP 1 tmpl.vhd
- rati level verilog: rtl/RAM DP1

- rdjddrﬁi[ﬂ al nfigus top_level verilog: rtl v
Read Port : Enable Oufput Register ]

—{rdclk_eni = Configuration

—rd_clk_i Read Port : Enable Oufbut ClockEn

—{d eni Reset Assertion sync

. Enable Byte Enable '\
—rst.i
rd dlata_o[17.0] = y

= addr i[5 0] 2" nitialization

—{wrclk en_i / Memory Initialization Memory File

—lwrelk.i ‘\ Memory File ./././Radiant_OpenSeminar/Lab1.mem
Memory File Format bina

i data i 17:0] 2 o

| a— Memory File
Labl.mem
Binary

Back Generate

B 1nsert to praject
el < Back Finig}

- , RTLAEXA EHERE :
i MBERE wEsim  / WEEE@ME 2 2 Bold

STEP( STEP2 STEP3) STEP®@




2. IP Catalog & D Multiplier Z 4R
® MULT4RE

Counter1 MULT DSPitih
:0 T T T
R Q Data result o e > MON[:0] ! C>
k48 b e - !
clk48m c clkagm ok div
SR b pny
rd addri rd dataols > RAM OUTIZ:0] |:>
SWAH —ardeni
C>  swis:0] [l>—— ckasm_ o clic div
PLL1 Counter2
HFCLKOUT ck i clk48m dlk48m qQp——J) LED OUT[7:0] | C(>
clkop o —nC o
PLLES1—)L RAM ES1—JL MULT E21—)L OSCA ES1—J
- O0vY VDR REEEHEIHE - XEVZIBM - DSPICKBEH - RigoOy oHh ‘

- £7%DIEE

[ ]
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2.1P Catalog &b MUltiplier %Eﬁﬁ — IP Catalog ¥ Multiplier

@IP Catalog# 7%= 20w L. VX bZERR
@Arithmetic_Modules A® Multiplier =42 FILo ) v o

Ry 7w 7D IPEKBEEICT TMULT) £%81Z{FiF. NEXT

Lattice Radiant Software - IP Information

File Edit View Project Tools Window Help
3- & I NL OCDEERRES 300
> u Synthesize Design u Map Design u Piace & Route Design n Export Files

] cx 2 x 12} Start Page Reports @ 1P Information
I on Local P on Server =y . ye Module/IP Block Wizard
] Module/1P on Loca Multlpller
+ Module Generate Component from Module multiplier Version 1.4.0
» [ ADC_ Modules Description This wizard will guide you through the configuration, generation and instantiation of this Module/IP. Enter the
Architecture_Modules following information to get started.
[ Arithmetic Modules A two-input multiplier that performs signed/unsigned multiplication of the data from inputs data a and data_b with an optional constant multiplier. T
B Adder 140 the Product of the multiplication operation
5 Adder Subtractar 130
£ Barrel Shifter 130 Devices Supported
i Comparator 130
i Complex_Mult 140 K. LIFCL-40, LIFCL-33, LIFCL-17, LFD2NX-40, LFD2NX-17, LFCPNX-100, LFMX05-25, UT24C40, UT24CP100
i Convert 130
 Counter 130 References . ve) L,
FE FFT Butterfly 130 User Gulde%;éﬁn D I H
F LFSR 130 User Guide =" I\ b
# Mult Accumulate 140
Mol Add Sub 140 . Revision History
Fars

uliplier 1.4.0 | Added LIFCL-33 support.
bt Sin_Cos_Table
‘ 1.3.0 | Added UT24C and UT24CP support

Component name:

DSP_Arithmetc NG oes Create in

i lfm

-/Users/12801/Desktop/Radiant_Seminar/Seminar/Lab1

nt/3.2/
- d /3.2/

i_rom.v

» [71 Memory_Modules

p/pmi /pmi_lfmxot
018) compiling module 'Lab

; 1,21) (VERI-2320)
nar/Seminar/Labl/source/imp.

T-1018) compiling module

O File List_[F] Source Temdlge 1 1P Gatalor

MACNICA

EERE
S ECERR/ R

STEP3)




2. IP Catalog & D Multiplier Z=

@Input A/BWidth=3 (C A. BEBIZEKE

®lmplementation = DSP (ZE&7E

®Generate > Finish R4 > T IP 5%

Maodule/IP Block Wizard

Configure Component from Module multiplier Version 1.4.0
Set the following parameters to configure this component.

Diagram MULT Configure MULT:

Ceneral

Property

Use Multiplication Co-efficient

x|
Input A Width :
Input B Width

Value

w W

Input A Width [2 - 64]

hput B Width [2 - 64]

MULT (

. tAS
—clk en i nput 7 2gn=

] C”’ﬂ_l Registered Inputs
datafa,i[Z'O] resu|t70[5.0:| — Registered Outputs

Input B Signed

data b [20] <ﬁ —
- mplementation

—rsti

multiplier

4 .3 No DRG issues are found.

Implementation : DSP

< k Generate ncel

MACNICA

Eﬁﬁ - Multipliers%7E

Module/IP Block Wizard

Check Generated Result
Check the generated component results in the panel below. Uncheck option Insert to project’ if you do not want to add this component to your design.

Component 'MULT" is successfully generated
Module: multiplier  Version: 1.4.0

Vendor: latticesemi.com

Language: Verilog

Generated files:

IP-XACT component: component.xml|
IP-XACT design: design.xml
black_box_verilog: rtl/MULT_bb.v

cfg: MULT cfg

IP package file: MULT.ipx
template_verilog: misc/MULT_tmpl.v
dependency file: testbench/dut_inst.v
dependency file: testbench/dut params.v
timing_constraints: constraints/MULT Idc
template_vhdl: mise/MULT tmplvhd
top_level verilog: rtl/MULT.v

u Insert to project

< Back Fi

= RTLERSH SERE "
MBEE 0 wmsm  / mEEEmE S ol®

STEP() STEP2 STEP3) STEP®)




2. Template Editor & D OSCAZ 4R
® OSCAXR

|7

clk48m

(9}

Counter1

OSCA

HFCLKOUT

MULT

Data  resulto

clk48m .
—n clk div

[5:0]

RAM DP1

clk48m

PLL1
rsetn i

clic i dkob o clk48m

rd addr i

—ardeni

—1 ck div

rd data o jm

clk48m

(=

(o]

Counter2

LEDit ) (R4%)

PLLESa-)
- 20Y Y D7 EEEH I #E

RAM £ 1-—-J)L

« AEVUZEMN

MULT €E2a1—-)L
* DSPICKBERE

OSCA ES 1)L
- AlEo0OY Jthh
- £7%DFEE

MACNIcA 23
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2. Template Editor & D OSCA%Z 4Rk

Source Templates 2 7= 0wy L. URX FZERR

Verilog > LFMXO5 Primitive > OSCA %z iR

FOTFICRR-EINE., 77— bEIEE—&R—X

Lattice Radiant Software - Reports
File Edit View Project Tools Window Help

pe Q y ( = e
» E Synthesize Design Map Design Place & Route Design
~ [ Verilog 2 oxh 1} start Page Reports
» Common Templates
» PMI Templates
- Primitive Templates Reports

> iCE40UP Primitive

AL @ FmE
Export Files

@ P information

Lab1 Project Summary

Project Summary

LFD2NX Primitiv

LFMXOS Primitive .
» | Synthesis Reports

Map Reports

» || Place & Route Reports

4 Export Reports

» || Misc Reports

ram_dq.v'

0
EC_DIV (),
TOSC_EN 0.
LF_OUTPUT_EN ()
) <your_inst_label> (
HEQUTEN (), I
0,
0,
0,
0,
0

subtractor.v'

#omi /pmi_ram_dg_be.v(45,10-45,45) (VERI-2320) back tof
¥ /ip/pmi/pmi_fmxo5.v (1
3.2/ip/pmi/pmi_lfmx05.v(20,10-20,21) (\
.2/ip/pmi/pmi_rom.v(45,10-45, 39)

:/1scc/radiant/3.2/ip/pmi/pm
/radiant/3.2/ip/pmi/pm .
/radiant/3.2/ip/pmi/pmi_lfmx05.v(21,10-21,21) (1
/lscc/radiant/3.2/ip/pmi/pmi_sub.v(50,10-50,54) (VERL

scc/radiant/3.2/ip/pmi/pmi_sub.v(50,10-50,54) (VE
lscc/radiant/3.2/ip/pmi/pmi_Lfmxo5.v(21,10-21,21)
INFG - C:/Users/12801/Desktop/Radiant_Seminar/Seminar/Labl/source/impl_1/Labl.v(1,8-1,12) (VERI
Done: design load finished with (0) errors, and (0) warnings

O File List 8 #biate =] 1P Catalog B Tel Gonsole = Output ¥ Mossage

: tation Name impl_1

_HF_SED_SEC_DIV
: _HF_0SC_EN

- _LF_OUTPUT_EN
BBG400 i_ﬂ\\ A

Project File: C:/Users/12801/Desktop/ . H F I::LI T E rl] 1 5 b-l

-HFSDSCEN

Part Number. LFMX05-25-9BBG400C

Device

Package:

Implementation Location CilUsers/12801/Deskiop:

Resource Usage

LUT4:

PFU Register.

(

9,10-19,27) (VERI-2320) back to f
RI-1328) analyzing

1328) analyzing ing

(VE

0;

rom.v (45,1
1fmxo5.v 10

5,39) (VER
0,21)

2320) back to file
I-2320) back to f
8) analyzing —

analyzing included file

'C:/lscc/radiant/3.2/ip/pmi/ . . /common/subtractor/

back to file 'C:/lscc/radiant/3.2/ip/pmi/pmi_sub.v'
I-2320) back to file 'C:/lscc/radiant/3.2/ip/pmi/pmi_lfmxoS.v'
01 iling module ‘Labl

MACNICA
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3. Strategy @%E— IP Evaluation®F v ¥

(MRadiant > File List > Strategy 4 7 ILO U v o

@Bitstream > IP Evaluation IcF v o (EBES

=1t > X|I4hBFFR (T = TODBitstream&EFk)

#) PLL1/PLLY.ipx
» %) RAM_DP1/RAM_DPT®
» %) MULT/MULTipx

= Pre-Synthesis Constraint Files
Lattice LSE
Synplify Pro

- Post-Synthesis Constraint Files

source/impl_1/Lab1.pdc
Debug Files
- Script Files
| sim/sim.spf

Analysis Files

Programming Files

= ZF Labl - Lably
v 1} RAM DP1(i_RAM DP

- Post-Synthesis
Post-Synthesis Timing Analysis

hd Map Design

Map Timing Analysis
- Place & Route Design

Place & Route Ti

—
Bitstream

ZDMICH

Lattice Radiant Software - IP Information - X
File Edit View Project Tools Window Help
: —
o7 A Strategies - Strategy1 X
[ u t u Map D4
Qe FodTon 2 x Description:
All - Default
- [Bl b1 Process
] LFMX05-25-9BBG400C - Synth Desi “
ynthesize Design Name Type Value
= Strategies ¢ <raint P i
onstraint Propagation . .
pag Command Line Options  Text
Timing Synplify Pro
E ynplify Enable Early 10 Wakeup T/F
LSE

aple Timing Check T/F

IP Evaluation T/F

Swiiput Format List Bit 5 inary)

Regjister Initialization T/F [v|

G Analysis

When enabled, a bitstream will be generated for evaluation purposes when an IP license is not found, but will be
limited to a maximum of four hours before the device resets itself. When disabled, a bitstream will not be
generated if an IP license is not found (Not applicable for iCE40 UltraPlus).

§AEEA&H%0) j— 7)\\/ 3 \/ )€D Gancel Apply Help

MACNICA

B %ﬁﬂ TEI DR S VR BB
EsFMlllE. RadiantHAFE~Y = 2 7/l = HESE

D File List_[E] Source Template [ IP Catalog [ Tel Gonsole [ Output E? Message

RTLRE
il S ®Esim

STEPO) STEP2)

BERE
ACEACHR/ ARAf

BEAH
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2. Process > Synthesis Design IC TRIBE R

(DRadiant > Process Bar > Synthesize Design (ZT. J /N1l

QEBICHESHI DD . HEOF T vINT—IHI<

Lattice Radiant Software - IP Information

File Edit View Project Tools Window Help

o'i'EJ
e

< " Synthesize Design | u Mag Design u Place & Route Design
M ——
rY

MULTADDSUBOXOWIDE | x {0} Start Page Reports
MULTIBOOT

MULTPREADD18X18 OSC
MULTPREADDIX9
0B

0BZ

ODDRT1

.”l
)

Description

The Lattice Semiconductor Oscillator Mod
ODDRX1 two clock signals that drive the FPGA cloc.

u Export Files

~  Synthesize Design

©- K8 [E W

. Y

Synplify Pro
Post-Synthesis Timing Analysis
Post-Synthesis Simulation File
Map Design
Map Timing Analysis
Place & Route Design

ODDRX2 a trimmed low frequency oscillator and a tr

ODDRX2DQ [l -~ Place & Route Timing Analysis
ODDRX2DQS Devices Supported I/O Timing Analysis

ODDRX4 Export Files

ODDRX4DQ LIFCL-40, LIFCL-33, LIFCL-17, LFD2NZ Bitstream File

ODDRX4DQS ] IBIS Model

ODDRX5 References v | Gate-Level Simulation File
OFD1P3BX

OFD1P3DX * User Guide

OFN1P3IY

AR E

STEPO)

MACNICA
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2. Synplify Pro Stand AloneD#87t

(DRadiant >

S

DF7A A=) w9 3. Synplify Pro BiLE EH B

@ 2Run

EIUvIL. @ EIUYITBLRTLViewh RTINS

S Synplify Pro (R) S-2021.09LR-2 - [C:/Users/12801/Desktop/Radiant_Seminar/Seminar/Lab1/img

B 0 File Edit View Project Run Analysis HDL-Analyst Options Window Web Help

BB deEd -

Bro@ 4| @ Q5 B &4y @ ves 8 B oo

2Run

Synplify Pro®
Readv

| T’ Open Project...

Project Files Design Hierarchy

T Close Project

impl_1_syn : impl_1 (Lab1) - Lattice LFMXO5 : LFMX05_25 : BBG400C : -9

el

[17:0] [17:8]

[17:8]

D

|\E§Add File... | = la] [impl_1_syn] - C:\Users\12801\Desktop\Radiant_SeminariSeminariLab1\impl_1\impl_1_syn.prj
: - [ VHDL
ChanaeBilee Il = B Verilog
4% Add Implementation. . | E g Logic Constraints (SDC)
impl_1
|{:§ Implementation Options... |
BB v et i |
I11
MULT
14clk_en_i result_of5:€]
1k i
data_a_i[2:8]
OSCA L:2] 05:30 J ota b_irz:01
14HFOLTEN HFCLKCFG rel r9:3] c o33 RAM_DP1
(o] aqrst_i [3:e] Qrs:el d_addr_i[6:0] rd_data_o[17:0]
O4HFSDSCEN  HFCLKOUT) re] PLL1 m [3:0] [——fere:el [5:3] [2]
HFSDCOUT el Al el 1 _MULT ta1 3 - d_clk_en_i
SWL3: 0] Mbe—— tn.i  lock_o - - rd_clk_i
LFCLKOUT [e] L]
i PLLI ! e
i_0scAa = un2_freq_cont[9:@] odrst_i
1 freq_cont[s:0] 7'heodur_addr_il&:8]
1 odur_clk_en_i
Bqur_clk_i
[ 18'heeoeedur_data_il17:0]
freq_cont? oqur_en_i
i_RAM_DP1
° R RTLE&F HIERE
oTm e
MACNICA » WESIm / EEERER/R
STEPL STEP2 STEP3)

S

G:ROM_OUT_1[17:@]

EEAD
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2.>=alb—>3>Y—]J)lL Model Sim-=z+xam

Mentorft ModelSim for Lattice Edition R L/=EF> S a2l —> gy

| Wave - Default

Advanced Simulation and Debugging
o4 [tb_Labl/sw 0111 | T I | T I I 1 I I 1 [ I I 1 1 ! 1
0+ /tb_Labl/ROM_OUT  00010000000000. 00... WmmEEEE R Sl ieeema 0.4 el deme0000... 4 R A
0000000000000, . 00.. HESSEEE] Seamsi Seee=l iSSE=E0.. il ==l Sea==0000... RN ENEREE] IEEAN R R
! ANEER

ModelSim Lattice FPGA Edition 2021.4

Copyright Mentor Graphics Corporation 1591-2021 il n

|| .

n ' ' ' ' nm

|| INL NN 1] NN

|| In_n ANER_INEN_VEN

| - J I ] ! ! Il |

! | | | ! ] I ! il !

NEENEN]  EER I | | | | | m_| INNEENEN] |
| | — ||

| 1] ] ! ||

m_ ' [ i T
o L T T T T

| |

| |

|

| |

| |

| |

| !
| [ |
|

| |

| |

|

|

|

Menlor

]nu‘ﬂck%ﬁltlj Vi A Siemens Business

® - RTLEREH g2E8NTE .
IMACNICA REE mESm REREME 2 2 Hoks 28
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2.=ab=—a>YV=—JL Model Sim-sxr~v7s
TAMRYF 1 T2l —2a VIl THEETIRIC. BRICK L TSR ESRREDSE
s TOPEZ 2— /)LD EALICHEY

* TRAMRYFDOATRHWSREXNHDTFE

1ps/1ps
HCYCLE = 20;
| reset, clock;
[ e = HAHD [7:0]dout;
— Jk48m clkasm | T == . =
BS54 = | BEILES OB
d add M'—:‘! _________ : "E [ begin
L 2 > sl o Lk
= et L | LEDi) ()
begin
#CYCLE clock <= ~clock;
end
R . B &HEE :
MACNICA WORE | mmie  / mEmewn S 425
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2. Simulation Wizard & D

Radiant _E® Simulation Wizard 7-r 3> E BO)wo L. IBEEICNEXTZ O ) v o LIRIERER

Simulation Wizard

Preparing the Simulator Interface

This wizard will guide you through the creation of a new simulation project for a
specific simulator.

To create a new simulator project you will need to provide a name and location for
your project. Next you will indicate what stage of the FPGA implementation you
wish to simulate.

Click Next to continue.

low power and

excellent value

for FPGA designs

Next > ancel

alb—23

Simulator Project Name and Stage
Enter name and directory for your simulation project. Choose simulator and the process stage
you wish to simulate. Available stages are automatically displayed

Praject

Praject name: sim

Project location:  G:/Users/12801/Desktop/Radiant_Seminar, Seminar/Lab1 Browse.
Simulator

® ModelSim

Process Stage
® RTL

< Ba Next > cel

Simulation Wizard ? X

Add and Reorder Source
Add HDL type source files and place test bench files under the design files.

Source Files: o Lo ¥ >y @

C:/Users/12801/Desktop/Radiant_Seminar/Seminar/Lab1/source/impl_1/lab1.v
C:/Users/12801/Desktop/Radiant_Seminar/Seminar/Lab1/source/impl_1/tb_Lab1.v
C:/Users/12801/Desktop/Radiant_Seminar/Seminar/Lab1/PLL1/rtl/PLL1.v
C:/Users/12801/Desktop/Radiant_Seminar/Seminar/Lab1/RAM_DP1/rtl/RAM_DP1.v
C:/Users/12801/Desktop/Radiant_Seminar/Seminar/Lab1/MULT/rtl/MULT.v

B Automatically set simulation compilation file order.
Uncheck this if you want to follow the file order from “Input Files” on File List.

< Bk Next > ancel

Simulation Wizard ? X

Parse HDL files for simulation
Parse HDL files for simulation.

Simulation top parsing finished.

~— Analyzing VHDL file G-/lscc/radiant/3 2/ispfoga/vhdl packages/syn sign.vhd =
Analyzing VHDL file ‘C:/Iscc/radiant/3 2/ ispfoga/vhd| packages/syn_unsivhd’ (VHDL-1481)
Analyzing VHOL file C:/Iscc/radiant/3.2/ispfpga/vhdl packages/syn unsivhd
Analyzing VHDL file 'C:/Iscc/radiant/3.2/ispfpga/vhdl packages/ synattr.vhd' (VHDL~1481)
Analyzing VHDL file C:/lscc/radiant/3.2/ispfpga/vhd| packages/synattrvhd
~— Analyzing Verilog file 'C:/Iscc/radiant/3.2/cae library/synthesis/venilog/ffmxo5." (VERI-1482)

Analyzing Verilog file 'C:/Users/12801/Desktop/Radiant Seminar/Seminar/Lab 1 /source/impl.1
Labl.v’ (VERI-1482)
Analyzing Verilog file 'C:/Users/12801/Desktop/Radiant Seminar/Seminar/Lab1/source/impl.1

(v

th_ Labl.v' (VERI-1482)
— Analyzing Verilog file 'C:/Users/12801/Desktop/Radiant Seminar/Seminar/Lab1/PLL1/rtl/PLL1 v
(VERI-1482)

Analyzing Verilog file 'C:/Users/12801/Desktop/Radiant Seminar/Seminar/Lab1/RAM DP1/rt
RAM DP1.v' (VERI-1482)
g - Analyzing Verilog file 'C:/Users/12801/Desktop/Radiant Seminar/Seminar/Lab1/MULT/rtl/MULT.V
VERI-1482)

Analyzing VHDL file 'C:/Isce/radiant/3.2/cae library/synthesis/vhdl/lfmxo5.vhd' (VHDL-1481)

Analyzing VHDL file C:/Iscc/radiant/3.2/cae library/ synthesis/vhdl/ffmxo5.vhd

Hdl files parsing messages are saved at: C:/Users/12801/Desktop/Radiant_Seminar/Seminar/Lab1/sim/

hdiparserlog s
Simulation Top Module:  tb Labl i
< Bal Next > ncel

RIRZIBE

Do you want to create it?

Yes Cancel

Simulation Wizard X

o C:/Users/12801/Desktop/Radiant_Seminar/Seminar/Lab1/sim does not exist.

Summary

Simulator : ModelSim

Project Name : sim

Project Location : C:/Users/12801/Desktop/Radiant_Seminar/Seminar/Lab1

Simulation Stage : RTL

Simulation Files :
C:/Users/12801/Desktop/Radiant_Seminar/Seminar/Lab1/MULT/rtl/MULTy
C:/Users/12801/Desktop/Radiant Seminar/Seminar/Lab1/RAM_DP1/rtl/RAM DP1.v
C:/Users/12801/Desktop/Radiant_Seminar/Seminar/Lab1/PLL1/rtl/PLL1.v
C:/Users/12801/Desktop/Radiant_Seminar/Seminar/Lab1/source/impl_1/Lab1.v
C:/Users/12801/Desktop/Radiant_Seminar/Seminar/Lab1/source/impl_1/tb_Lab1v

Simulation Libraries :

prmi_work

Run simulator
[ Add top-level signals to waveform display

2 Run simulation 100000 ns ¥ | (0 means 'run -all)

Finish

Simulation Wizard ? x

2 . Rt
MACNICA IRRERIE mEsm
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2.>=alb—oa3>Yy—J)lL Model SIm-zsax

QEBTEAEEMILS EH'D

ﬁ ModelSim Lattice FPGA Edition 2021.4

MACNICA

ECEEEY:

File Edit View Compile Simulate Add Wave Tools Layout Bookmarks Window Help

. &ﬁ\

Gt @ (5F 23 EIEIEBNRG |
® G @ 050

Search: | 1

.ﬂ‘

|

1

| cotm Tamns 3-a-28-3[ [ o #|
&} sim - Default —— + | x| $a Objects — Wave -Default

vlT.nstance ‘Design unit ‘ ¥|Name

- thLab1 th_Lab1 4

+- 4 genblk1[17] th_Lab1l

+- 5 genbk1[16] th_Labl
_} o genbl1[15] th_Lab1
® 2 genblk1[14] th_Lab1
_Frj genblk1[13] th_Lab1l
+ 2l genblk1[12] th_Lab1
;r ol genblk1[11] th_Labl
& 2l genblk1[10] th_Lab1
& 3 genblk1[3] tb_Lab1
ey 2 genblk1[8] th_Lab1
_Frj genblk1[7] th_Lab1l
e 2 genblk1[8] th_Lab1
_-Fr‘ genblk1[5] tb_Lab1
® 2 genblk1[4] th_Lab1
_Frj genblk1[3] th_Lab1l
& & genblk1[2] th_Lab1
& 3 genblk1[1] tb_Lab1
+ 2 genblk1[0] th_Lab1
T wl 1 =k 1 sk

1 YRE VRS

X #vsim_capadty #

K —
oject - | B Memory List | & sim

3 ocesses (Active)
¥|Name

A

L

3

o g o [l o)

T

cted>) for <protected>.
_PLL/PLL_inst/<protected> Fi

ected>

Line:

.<protected> File: nofile Line: 96

¥ CUSuIiny UvI_iL
#

#

# cted>) does not match connection size (<pr

# abl/i_PLL1/lscc_pll_inst/gen_no_refclk mon/

# .main pane.wi .interior.cs.body.pw.wf

# illegal lmmi_mfgoutl_sel

# gal lmmi_mfgoutl_sel

# lmmi_mfgout2_sel

{3 1_sel

$1 must be set to 1 for proper PLL functionality

# - mnd_dig and lmmi_fbk_mas s equal to 0

# : tb_Labl.Labl.i PLLl.lscc pll_inst.gen no_refclk mon.u PLL.PLL inst.<protected>

# N mmd_dig and lmmi_ref mask

# : tb_Labl.Labl.i PLLl.lscc_pll_inst.gen_no_refclk_mon.u_PLL.PLL_inst.<protected>.<protected> File: nofile Line: 96
VSIM 2>

99990500 fs to 99997280 fs Project : sim2 Now: 100ns Delta: 2 sim:ftb_Lab1
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2. =alb=—23>'Y—]J)lL Model Sim- s
©

A VARV ARBATHY ) v >compile Al Z:ERL. HOF v INX—IHMI< C & = FERR

ROM_OUT oo
ROM_OUT_SIM Qo0
MOMN oo

ROM_OUT 000(

ROM_OUT_SIM Qo0

-+ 0 B+

MO oo

Compile Order...

Compile Report. ..

) Compile Summary...
Properties...
Project Settings... Compile Properties...

4 I I e
|:> 'n' ocesses (Active) ﬂ ﬂ ﬂ

¥|Mame

4| I bI

IRE D E:ga'ﬁﬁ L )

STEP() STEP2 STEP3) STEP@




2.>=alb—23>/—]J)lL Model Sim- s

@Simulate > Start Simulation 2 ) w2

Gworkz EBE L.

®Libraries® 7I1C#& D, AddREZ> KD,

ltb_Labl) %R

File Edit

S~ -

M ModelSim Lattice FPGA Edition

YWiew Com lml

Run r |
ColumnlLayout [A11Colurns Step v
| Restart...
¥ -2/Seminar Lab 1/sim2/sim2
Break
*|Name |5t -
End Simulation
PLLL.v W B
th Lablwv " Verilog
MULT . +  Verilog
RAM_DP1.v +  Verilog
Labl.v Verilog

MACNICA

'pmi_work]

M Start Simulation X
Design I WHDL ] Verilog ] Libraries ] SDF ] Others ] 4|3
L ——— |Type |Path 1E
;,—M work Library work
[ — Module C:fUsers/ 12801 /Desktop/Seminar 2/5e. ..
] MULT Module C:fUsers/12801/Desktop/Seminar 2/5e...
] MULT_ipgen_lsce. .. Madule C:fUsers/12801/Desktop/Seminar 2/5e...
i) MULT _ipgen_lscc...Module C:/Users/12801/Desktop/Seminar 2/5e. ..
) MULT_ipgen_lscc...Madule C:fUsers/12801/Desktop/Seminar 2/5e...
] PLLL Module C:fUsers/12801/Desktop/Seminar 2/5e...
] PLL 1 ipgen_lscc... Module C:/Users/12801/Desktop/Seminar 2/5e. ..
] PLL 1_ipgen_lscc... Module C:fUsers/12801/Desktop/Seminar 2/5e...
] RAM_DP1 Module C:fUsers/12801/Desktop/Seminar 2/5e...
/] RAM_DP1_ipgen... Module C:fUsers/12801/Desktop/Seminar 2/5e...
- = i .. Module C:/Users/12801/Desktop/Seminar 2/5e. ..
/] RAM_DP1_ipgen... ule C:fUsers/12801/Desktop/Seminar 2/5e...
] th_Lab1l ule C:fUsers/1280 1/Desktop/Seminar 2/5e...
T Library SMODEL_TECH/. . floatfixib j
An - - . . ——— — PR N —
Design Unit(s) Resolution
work.th Labl default  w|

Cancel

AR E

STEPO)

lovi_lfmxo51 ZRESE L. OKR&Z Y

ﬁ Start Simulation

Design | VHDL ] Verild F ] Others ]

=

Search Libraries (L
pmi_work
ovi_lfmxod

Search Libraries First { L)

Add...
Modify...

i

Delete

vody..|

Madify...

Delete

oK Cancel
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ERIESim /S EERemMr
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@MROM_OUT_SIMZ RS w7 >k Oy 7 TWaveRA\EM

w Help

i ped | ETYTaL—2 aVERE N4us) ICREL. $CED 7w LTRT

ETRISETE DT Tunid,. OK

4 cyde
[+ ]
B4 ROM_OUT
ROM_OUT_SIM

-ﬁ ocesses (Active)
‘l"|Name

24000000000 f> ||

MNow

[l
. , RTLAEXA EHERE :
G MARRE - $Isim / mEmemr o Bold
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Radiant DFEE 70Ot X

1.V —ILicH
2. 7050 FER
3. 7I\N1 RIEE

4. REENY —IVISE

n i RTLER5t
#RARE / FRIESIim
STEPQ
STEP(D
1. RTLE&5t
—User[Bl#&. IPZFE
2. 5IB S

3. miErZal—>3Y

MACNICA

1. 21 = 7§95 E

2. EVECERTE

3. ioEfoHR

4. ReporthE:?
FERE

ECEBCHR/ AR
STEPG)

EFAH
STEP®@

1. EFAHT7TIVER
2. FPGAANEFAH

3. R IREE (Reveal)
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Radiant DFEE 70Ot X

1.V —ILicH
2. 7050 FER
3. 7I\N1 RIEE

4. REENY —IVISE

. RTLER5t
AR / FRIESIim
STEPQ
STEP(D
1. RTLE&5t

—User[olig. IPZE

2. SRIBEM

1. 21 = 2 JHIIERRE

2. EVECERRE
3. Ao EAcHR
4. ReportfEss
FERE
/ AcEACHR/ AR

STEP®

3. miErZal—>3Y

MACNICA

A EACAR
BAIT)0 DEERE %R
BEX =R EB-TLSIC
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RET D012

_
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3. %31 S VU HIBIDERTE- 213 ommri

24 IVT% eSS R T ICEBEREITO & V—ILHEREITL
BROEXLULHMERRSR/ 21T THELBEWVWEENH D
—HlE DT BRILIEHERKRETES D (Z1I 2T Xy bLTWVWSDY)

T DWEDLH S
@®Clock 2 0y VRARB/ABOERZRERMMIZBEHD. SElIIPre/Post THIKIDITS
@ Generated Clock  : NEBER 7 O 7ICN T 2BAL DRE
® Clock Latency :Rise [FallZ 1 =V JBEDEBLEEZE X 3
@ Clock Uncertainty : 270v VDY RARAFa—BEDFENEZERD
® Clock Group | SRIERY/MEERICIERME D B WISEBHIBERICHZ v Oy VI —TDER

® Load Capacitance :1/07R— kI T ZETRARE

@ Input/Output Delay : AJ1/H /7B

® Timing Exception : &2 /RAEBIE. THI AN, IINFHAIIIERBEEEZR S

@ Attribute L ERIBER T M) E2— bk (Post-SynthesisTCE 7« > RUICIEH D £HA)

e . RTLE&E BRIENE .
MACNICA AR /  @#ESsim U mEEemE o 2 ol

STEPO) STEP2 STEP3 STEP@4)



3. %1 ST HIFIDERTE - pres 1 =25 51% FREAQENCYSI DB

(MDRadiant>ToolBar E® @~ OF7-ra>% 21 w¥ L. Pre-Synthesis Timing Constraint Editor’ iZ&h
@Clock# 7. Object Clock HDtEILZXTILo Uy o L. AEOD--ZI )Y
(®0bject EditRICT. TObject Type=CLOCKNET1 . TAvailable Objects =clk48mi Z:#EIRL. OK

@ TFrequency=48MHz1 Z A L. ctrl+s(CT TLabl.sdcy & L TRE

fn\ Start Page Reports @' Pre—Synthesis Timing Gonstraint Editor *

b
Disabl Object Clock Clock Name ___\WauveberrTThs) Period (ns) Frequency (MHz)
bbject with TCL ...
? Start Page Reports O IP Information '@ Pre—Synthesis Timing Constraint Editor *

Disable Object Clock Clock Name Waveform (ns) Pgsi®T (ns) Frequency (M
get_nets clk48m clk48m 20 48 / b

. ~ RTLEGS EERE X
i MR E / SRHEESim - EEREmE i

STEP) STEP2 STEP3) STEP@



3. %1 = T HIFIDERTE - post 21 = > /51 FREAQENCYEI DI

(DRadiant>ToolBar L @~ OF71a>% 1) w¥ L. Post-Synthesis Timing Constraint Editor% f2&h

@Clock# 7. Object Clock HDtEILZXTILo Uy o L. AEOD--ZI )Y

3 O0bject EditRIC T,

FObject Type = CLOCKNET] .

Available Objects = clk48m1 %ZFEIRL. OK

@ TFrequency =48MHzy ZA L. ctrl+siCT lLabl.pdcy & L TR

@ Object Edit ? X

2 Start Page

Disable

o} Start Page

Disable

MACNICA

Feports
Object Clock
Feports

Object Clack

get_nets {clk48m[0]}

@) Post-Synthesis Timng Gonstraint Editor *

Clock Name Waveform (ns)

) Post-Synthesis Timing Constraint Editor

Clock Mame Waveform (ns)

clk4Bml0]

Period (ns)

Period (ns)

ject Type: | CLOCGKMNET - Hiei ca

fvailable Objects

Frequency (MHz)

Fitter

Frequency (MHz)

Hiclkdsm|0]

Jtaghub_inst/CDN.CN
jtaghub_inst/tck
Jtck

sstance/lab1_la0_inst_0/jtag_int_u/NewjI7JB74
Lab1_reveal Ngretop_instance/lab1_la0_inst_0/tm_u/Nehsfrpdhz
Lab1_reveal_cofgtop_instance/lab1_la0_inst_0/trig_u/te_0/MFxvOwi79z...
MON_c[0]

Specify —of obpcts Rgtion

Object Gommand

e=t_nets [clk4Bm[0]}

G

48

—_

#HAERE

STEPO)

o] 4
RTLERE BERE %3
BIESim RERE/EE B¥AH
STEP2 STEP3) STEP@4)
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B & DEE

Device Constraint Editor

(MWRadiant>ToolBar L@ [=] O 7ra>%2 1) w2 L. Device Constraint Editor%z &)

@#&BICs

MACNICA

B0 L 7zLabl.pdc @ & > EEEFIFIH E B

SMNdo

(ZEIIRERE)

| Device Constraint Editor - X
File Edit View Design Window Help !
X | Qv Find Bottom View - LIMXO5-25-BBGA00 v Al

» [ Visible Banks
v =~ Ports 20191817 16151413 12 1110 9 8 7 6 5 4 3 2 1 » [ AllPIOSs
g Output AlR [ No-Connect
~ |51 MON[3:0] f » [ Test and Programming/Configuraton
MON([0] (27) b [E » [ Power Supplies
MON(1] 31) E
MON2] (28) -
MONI3] (36) Hie
» |51 ROM_OUT[17:0] J
» [ Input t
i¥ Instances M
N
Nesesese
D RIC ‘!7 HC L]
T ) L L/ ST
u _‘7 r |[E] )
v IO B3 U ®
= v EEEEEEDOOD
v EEEEEEDOOD
]
Name GroupBy  Pin BANK 10_TYPE CLAMP DIFFDRIVE DIFFRESISTOR  DRIVE *
v 2= All Port N/A N N N
> Unconnected A N/A A A N/A A A N/A
MON([0] E4 0 N
MON([1] A c3 0 N/A A A A A
MON[2] A c2 0 N/A A A A A
MON[3] N/A A4 0 N/A N/A  N/A N/A N/A
ROM_OUT(0] A c20 2 N/A A N/A N/A A
ROM_OUT[1] A H14 2
ROM_OUT[2] A G4 2 A A A A A
ROM_OUT[3] H15 2 N
ROM_OUT[4] A G618 N/A N/A N/A A N/A
DM AILITIEY u1a e
4 »
Yo% Port Pin Global SSO Selection Attributes
R RTLERE BERE
H ’
Vi IRIESim . ECEER/MRR
STEPQ STEPz STEP3)

| 4

ES3AH
STEP4)



3. yﬁﬂlﬁ@%ﬁﬁ— Device Constraint Editor

MACNICA

[Z] Device Constraint Editor

File Edit View Design

Window Help

H QQQaQ

L v Find Text

[}j * |-° Ports

20 19 18 17 16 15 14 13 12 11 10

Bottom View : LFMX05-25-88GA00

B Al
» [ Visible Banks
» [ AllPIOS

Output AE 'MH:_—,HT ] [ [ No-Connect
¥ |&] MONI3:0] z E! % Eﬂ = ] ‘Df{ » [ Test and Programming/Configuraton
| MONI[O] (27) D :"j“:: & I ﬁ » [ Power Supplies
| MON[1] 31) e [O[O[O[Il @
, F 1C)
| MON[2] (28) & = —_
2 MONI[3] (36) H T / \ /r ;'\
» |&1 ROM_OUT[17:0] J <
= Input t = t I _
= F Instances M|
W N —_—
| : Oo!
Zy kR K R -
~v r B0
£ » U IEIOIOIOIO CHC IO
= [: 11— e e EIEEEEEEE e uE=E
= UEIEIEE]E] ] ) )] ) ] =)o) ]
- v BB EEEECOOOOIoOT
L
-
@® Name GroupBy  Pin BANK 10 TYPE CLAMP DIFFDRIVE DIFFRESISTOR  DRIVE ]|
v 2= All Port N/A N/A N/A  N/A N/A N/A N/A N/A
. Y Unconnected N/A N/A N/A N/A N/A N/A N/A N/A
\)
) l/ / \ I MON[0] N/A E4 0 N/A N/A N/A N/A N/A
=1 MON[1] N/A c3 0 N/A N/A N/A N/A N/A
MON[2] N/A c 0 N/A N/A N/A N/A N/A
Z1 MON[3] N/A A4 0 N/A N/A N/A N/A N/A
| ROM_OUTI[0] N/A c20 2 N/A N/A N/A N/A N/A
| ROM_OUT[1] N/A - N/A N/A N/A N/A
ATLyko—Fhk
1 ROM_OUT[2] N/A / N/A N/A N/A N/A
\Y
Z1 ROM_OUT(3] N/A t‘ 71— N/A N/A N/A N/A
=1 ROM_OUT[4] N/A e z - N/A N/A N/A N/A
DAN ALITIE) NLZA U1 2 NL/A NZA NZA NZA NZA h
4
Y~ Filter Bact Bio Global SSQ Selection Attributes
ST RTLE&E HERE 230D
_/ RIESIm _/ !Eﬂﬂaﬁ[ﬁ*ﬁ- / =
STEPO) STEP2)

STEP4)
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3. U ‘/_Z l/'_.l-:_ I‘EEEZ??\—MAP Report fE:3

=)

~.

(DRadiant > Report>MAP =2 1) w . ContentsiCH—VILZEHhHE3 . FEEHFRRIND
—MAPRICT. LUT. PLLEFEFERRZ S

MACNICA

Reports

Project Summary

» | Synthesis Reports

4

Map Reports

Map
Lattice Mapping Report File for Design Module 'Labl impl 1° Contents
Target Vendor: LATTICE
Target Device: LFMX0O5-25BBG400
Target Performance: 9 High-Performance_ 1.0V
Mapper: version Radiant Software (64-bit) 3.2.1.217.3

Mapped on: Thu Oct 13 14:37:50 2022

Design Information

Design Information

» Design Summary

» Design Errors/Warnings

s |O (PIO)Attributes

» Removed logic

o PLL/DLL Summary

» ASIC Components

» GSR Usage

o Run Time and Memory Usage

Command line: map -1 Labl _impl 1 syn.udb -pdc
C:/Users/12801/Desktop/Radiant Seminar/Seminar/Labl/source/impl 1/Labl.pdc
-0 Labl_impl 1 map.udb -mp Labl_impl l.mrp -hierrpt -gui
v Map Resource Usage / . \
Design Summary
Number of registers: 15 out of 23937 (<1%)
Number of SLICE registers: 14 out of 23040 (<1%)
Map Timing Analysis Number of PIO Input registers: 0 out of 299 (0%)
Number of PIO Output registers: 1 out of 299 (<1%)
Number of PIO Tri-State registers: 0 out of 299 (0%)
Number of LUT4s: 35 out of 23040 (<1%)
4 Place & Route Reports Number used as logic LUT4s: 23
Number used as distributed RAM: 0 (6 per WcX4 RAM)
Number used as ripple logic: 12 (2 per QCU2)
Number of PIOs used/reserved: 32 out of 299 (8%)
4 Export Reports Number of PIOs reserved: 7 (per sysConfig and/or prohibit fonstraint)
Number of PIOs used: 25
\ Number of PIOs used for single ended IO: 25 /
) Number of PIO pairs used for differential IO: 0
4 Misc Reports TND e crtatc o e e reeg rm= —ouC oo =T (10%)
Number allocated to high speed PIOs: 0 out of 48 (0%)
RTLERE BIERE s
MERE . Emsm o mEAa
STEPO) STEP2 STEP@
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3. a 'r = yﬁ l/’_.l-“)_ I‘ﬁEE&—Place&Route Report HE:2

(DRadiant > Report > Place&Route Reports > Place&Route Timing analysis z 2 ) w &

@Setup/Holdic TRA SV THIEIDANZALTWE D BT FTvIT3

Reports Place & Route Timing Analysis
3 TIMING ANALYSTS SUMMARY Contents
3.1 Overall (Setup and Hold). « Timing Report
s 1 DESIGN CHECKING
» || Synthesis Reports 3.1.1 Constraint Coverage o 1.1 SDC Constraints
o 1.2 Combinational Loop
Constraint Coverage: 34.127% e 2 CLOCK SUMMARY
e 3 TIMING ANALYSIS SUMMARY
4 Map Reports 3.1.2 Timing Errors o 3.1 Overall (Setup and Hold)
o 3.2 Setup Summary Report
o 3.3 Hold Summary Report
Timing Errors: O endpoints (setup), 0 endpoints (hold) o 3.4 Unconstrained Report
~ | Place & Route Reports * 4 DETAILED REPORT
3.1.3 Total Timing_ Score o 4.1 Setup Detailed Report

o 4.2 Hold Detailed Report

v Place & Route Total Negative Slack: 0.000 ns (setup), 0.000 ns (hold)

3.2 Setup Summary Report

v Signal/lPad | T T e

i RAM DPl/lscc_ram_dp_inst/mem main/NON_MIX.ADDR_ROUTE[0] .DATA ROUTE[O].mem_init.u mem0/LIFCL_MEM.pdplék.PDP16K_MODE_inst/CSRO

| 18.662 ns
° i RAM DPl/lscc_ram _dp_ inst/mem main/NON_MIX.ADDR_ROUTE[0] .DATA ROUTE[O].mem_init.u rfem0/LIFCL_MEM.pdplék.PDP16K _MODE_inst/CSR2
| 18.774 ns
i_RAM DPl/lscc_ram_dp_inst/mem main/NON_MIX.ADDR_ROUTE[0].DATA _ROUTE[O].mem_init.u_rfem0/LIFCL_MEM.pdplék.PDP16K_MODE_inst/CSR1
| 18.785 ns
110 Timing Analysis i MULT/lscc_multiplier inst/genblkl.u_ lscc multiplier dsp/U_O_REG_ON.result_o_Oio[O0J}.PIC_inst/D
| 19.253 ns
freq_cont_reg(8] .ffilnst/DF | 19.410 ns
freq_cont_reg[9] .ffilnst/DF | 19.429 ns
» Export Reports freq_cont_reg[6].ff inst/DF | 19.464 ns
freq_cont_reg([7].ff_inst/DF | 19.483 ns
freq _cont_reg[4].ff inst/DF | 19.518 ns
freq_cont_reg[5].ff_inst/DF | 19.537 ns
4 Misc Reports @@ 0 NG
1
Qetin # Af endnaints with nemative <lacl-| n

e RTLEZS B|ENRTE .
MACNICA MEEE . gmsm 0 mEGemE 2 2 Bodd Y 43
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3. 240

OF & (-9~

11

Qa1

111

s ‘/ﬁ‘ l/l_ﬁ —_— I‘ EEE}?\—PIace&Route Report fE:2

JIZ—RHERIF. UTDEL S ICVARSEEN CRLRENS

¥#id. Contents & DFEER

i

JILS5—D

Reports

Project Summary

Reports

Project Summary

» | Synthesis Reports

v Signal/Pad

Place & Route » | | Synthesis Reports

Copyright (c) 2002-2022 Lattice Semiconductor Corporation, All rights reserved » hAapIeroﬂs

Thu Oct 13 16:53:18 2022

Command Line: par -w -n 1 -t 1 -3 1 -cores 1 -exp parPathBased=0N \ = Place & Route Reports
Labl impl 1 map.udb Labl impl 1.udb

’ Map Reports Cost Table Summary @ Place & Route
Level/ Number Worst Timing Worst Timing R
Cost [udb] Slack Score Slack (hold) Score (hold) T4

v | | Place & Route Reports —' """""""""""" - v Signal/Pad

* : Design sawved.
Total (real) run time for l-seed: 18 secs °
par done!

Lattice Place and Route Report for Design "Labl_impl_ 1 map.udb"

MACNICA

Place & Route Timing Analysis

3 TIMING ANALYSIS SUMMARY

3.1 Overall (Setup and Hold)

3.1.1 Constraint Coverage

Constraint Coverage: 95.5786%

3.1.2 Timing Errors

Timing Errors: 1 endpoints (setup), 0 endpoints (hold)

3.1.3 Total Timing_ Score

Total Negative Slack: 6.816 ns (setup), 0.000 ns (hold)

3.2 Setup Summary Report

Listing 10 End Points | S5lack
jtaghub_inst/jtagyg u/JTDO2 -6.816 ns
secured pin 0 455 15 17.786 ns
secured_pin_0_451_15 17.898 ns
secured_pin_0_274_15 17.992 ns

I
I
I
I
secured _pin 0_474_15 | 18.019 ns
| :
I
I
I
I

19 1f.ga.10 secured _pin 0_473_15 18.019 ns
Thu Oct 13 16:93:18 2022 /O Timing Analysis secured pin 0 452 15 18.053 ns
secured_pin_0_449_15 18.053 ns
secured_pin_0_448_15 18.053 ns
secured_pin_0_491 15 18.229 ns
» | ExportReports 0 oo

|
Setup # of endpoints with negative slack:| 1

|

Y Mice Donarte
. =
/ @ESim S WERSRE 7
STEPO) STEP2 STEP3 STEP4)
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(MRadiant > Tool Bar > Timing Analyzer B =2 U v o, #EEE CIIBITRFORERT

2

O TAOAVICTERBRGEZEET 3 i< BMICZ 1 I VU FITATRE
® L

‘— b EAECABZGUILET. 21 I VI EREROMESEH I EE

% ¥ Device information B Timing Analyzer — o <
0 0 0 File Edit Window Help "
«Timing Analysis s
Desi b1 .| Start Point End Point  p/Hold Const Slack Delay Source Clock  stination Clo Analysis Type Path Detail =
esign
1 i RAMDPIL. iRAMDP . 20833 18662 2171 clkdgm ckaBm setup
Family LFMXO5 2 i_RAM_DPi/. iRAMDP1/. 20833 18774 2059 clkdam clkaBm setup
o 3 iRAM.DPI.. IRAMDP.. 20833 18785 2048 clkdBm clkaBm setup
evice
’Tlmmg Option Setting x 4 iMULT/ i MULT. 20833 19253 1580 clkagm dkdBm setup
Package 5 freqcontre.. freq contre.. 20833 19410 1423 clkdsm clkagm setup
Summary Option 6  freqcontre.. freq contre.. 20833 19429 1404 clkd8m clk4Bm sety
Performance Grade . & "
Run mode: Setup and Hold Analysis v 7 freqcontre.. freq contre. 20833 19464 1369 clkagm clkasm setuy
q eq P
& fraqcontre. freq contre. 20833 19483 1350 <lk48m clkaBm setup
Speed for setup: default 57
9 freq_cont re. freq_cont re. 20833 19518 1315 clka8m ckdBm setup
¥ Timing option setting information Speed for hold: m - 10 freqcontre.. freq contre.. 20833 19537 1296 clk48m dk48m setup
=
o 11 freqcontre.. i MULT.. o 17a prey b azon AbaRm heird
Report Format: Lattice Standard hd = o >
- 12 freq contre.. |MULT/ ] I =] » — .
Run made . . - 13 freqcontl1].. freq cont(l).. O A N \
Critical endpoints path number limit: 10
Speed for setup 14 freqcont_re.. freqcontre. 0 251 251 clkdBm clkaBm hald Name. Cell/Site Name ~ DelayName  Delay  Arrival/Required Time  Fanout
Unconstrained endpoints path number limit: 10 15 freqcont re.. freqcontre. 0 251 251 <lkdBm clkaBm hold 1 | LRAMDPY/... SLICERISCIOD | REG_DEL 34 2580 !
Speed for hold 16  freqcont re.. freq contre.. O 253 253 clkagm clcagm hold 2 iRAM.DPIL. NETDELAY 247 2827 1
Report Format Number of paths per constraint: 10 17 freqcontre.. freq_contre.. 0 253 253 clkdgm clkdbm held 3 iRAMDPI/ SLICE R16C10C  CTOF DEL 213 3040 3
End|poirtintmber limit 1 18 freqcontre.. iRAMDPIL. O 258 258 clkagm clkdBm hold 4 LRAM_DPY/ METDELAY 1250 4290 3
Critical endpoints path number limit 19 i MULTL.. _MULTY... o 200 290 clkdgm dlkagm hold
Unconstrained endpoints path number limit Query 7+~ 20 freqcontre.. freqcontre. 0 203 203 clkd8m clk4Bm hold
Maxirr ﬁ L /: j\ n b s
Number of paths per constraint L q: 7K ﬂ H b P
End point number limit
Maximum slack limit
OK GCancel
General Infermatio Gritieal Paths Summary Gritiesl Endpoint Summary Ineenstrained Endpoint Summary Quay
General Information Critical Paths Summary Critical Endpoint Summary Unconstrained Endpeoint Summary Query

RTLERR EERTE .
/ mEsm  EEREME 2 2 Bokd

STEP2 STEPG3 STEP@)
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(MRadiant > Tool Bar > Power Calculator @ =2 1) w ¥

QEtEIEIE. Calculation E— R THEBEEHZERT

E:E) D [< D LV T - power calculator

= RE7r—X a7« YUY —ZADFERAR BiAR Y Y — ZDERE 70w o BAEE EERE (AF) RIEEE
Estimation el a-H—=Ah V= IHE a—-H%—Ah aA—-Y¥—Ah WE
AAARETERRE
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Device
Family: LFMX05
Device LFMX05-25

Package type: BBG400

Device Power Parameters

Process Type: Typical

Voltage
Vee 1.000
Vecaux 1.800
Vecauxa 1.800
Vecauxh 1.800
Veccio 3.3 3300
Vecio 2.5 2.500
Vecio 1.8 1.800
Vecio 1.35 1.350
Vecio 1.5 1.500
Vecio 1.2 1.200
Vecio 1.0 1.000
Vecadc18 1.800

Voltage/Dynamic Power Multiplier

4

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

Performance grade:

Operating conditions:

Part Number:

Power File Revision:

9 High-Performance_1.0V
Commercial

LFMX05-25-9BBG400C

Preliminary

Current by Power Supply

Static (A)
0.003115

0.001709

0.000164

0.001585

0.000000

0.001311

0.000000

0.000000

0.000000

0.000036

0.010694

Dynamic (A)

1000

0.000000

0627

0.000000

0.000000

0.000000

0.000000

0.000000
0.000000
0.001716

Total (A)

0.001781

0.002774

0.000164

0

0.001

0.001311

0.000000

0.000000

0.000000

0,000000

0.000036

0.012410

Environment

Ambient Temperature(’

Effective Theta-JA("

C)

C/W):

Junction Temperature(® C):

Maximum Safe Ambien
Power by Power Suppl
Static (W)
0.003115
0.003076
0.004993
0.000296

0.00 9

0.000000

0.002359

0.000000
0.000000
0.000000
0.000000
0.000065

0.019134

t(* C):

y

Dynamic (W)

0.001018

0.000130

0.000000

0.000000

0.002068

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

Software Mode:

Thermal Profile...

14.53
2532

8435

Total (W)

0.004132

0.004993

0.000296

0.00

12359

0.0(

0.000000

0.000000

0.000065

0.02234
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Power by Block (W)

Logic Block
Clocks

/0

1/O Term
DsP

PLL

Block RAM
LRAM
SGMIICDR
DDRDLL
DLLDEL
DQs

ADC

Misc

Total

Caleulation

Calculate

Peak Startup

0.001394

0.000593

0.013076

0.000000

0.000111

0.000910

0.000105

0.000003

0.000344

0.000002

).000049

000069

0.005656

0.022348
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Lattice Radiant Software - Reports

File Edit View Project Tools Window Help
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4, FPGA’\jDﬁ e~ /ﬁ FPGAY PCO##Hi. Radiant Programmer

DFPGA & PC & USB% — 7 )LIC THEHE

(@Radiant > Radiant Programmer u 7z fCEf
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Operation = Fast Configuration ZHEEE L. .-

B Radiant Programmer - impl_1.xcf * — X
File Edit View Run Tools Help
& @ e S B
Enable Status Device Family Device Operation File Name File Date/Time Cable Setup 8 x
1 LFMXOS5 LFMXO5-25 Fast Configuration C:/Users/12801/Desktop/Radiant_Seminar/Seminar/Lab1/impl_1/. 10/13/22 16:10:14 Gable Settings .
Detect Cable
Cable HW-USBN-2B (FTDD)
Port: FTUSB-0
Custom port:
Programming Speed Settings
O Use defauit Glock Dividr
@ Use custom Clock Divider
TCK Divider Setting (0-30x): (30 35
TDO
1/0 Settings.
TCK
} (@) Use default [/ settings
HOST: ™S p "
PC/COMPUTER O Use custom 1/0 settings
FTDI USB HOST BUILD-IN l ‘
DOWNLOAD CABLE ToK TMS
CPUMICROPROCESSOR
o1 LFMXO5-25 o
TOI (5]
5 T
RESET JTAG_EN .
Output a
Lattice VM Drivers detected (HW-DLN-3G (Parallel))
Programmer dewvice database loaded
Output  Tel Gansole
Ready
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4. FPGANT QYT 5 = Y _=unrms

A/t
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240000000
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Y¥0000000
20000000
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Reveal £ %, BEREERBFZITONEHD

AEL3D2070O0-HSERIND

1. REZ1T5EE
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AH
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- @ Trace v
: B NE g e ] [
» O i RAM_DP1/rd_addr i
» O i MULT/result o
A s
8 b o pgniecma® | S TR Qr e S e 1
» 2 rdaddrifG0)@Te v i
D rdckeni | ' Synthesize Design
d_ck ~ [ Lab1 B s
/ Synplify Pro
» % rddoaali70] I LFMXO5-25-3BB6400C ity
rdeni Post-Synthesis Timing Analysis
— v [ Strategies
Post-Synthesis Simulation File
» 25 wraddr i60] Area
r_clk _ - A ¥ Map Design
el ; ap Timing Analysis
v wrdata if17:0] c4 Strategyl 4 e &R pt b 9 Anay
reni ) ) v Place & Route Design
vren ~ " impl_1 (Synplify Pra) 9
> == MONG3O] ‘Sample Clock clkdgm Implementation EBR ¥ 2EBRs » [ v Place & Route Timing Analysis
» 27 ROM OUT(I7:0)@Tc ~ Input Files o X
= swpor Buter Deoth sz «| [ Timesams [0+ B e T ' 1/0 Timing Analysis
.+ chdm Sample Ensble Data Gapture Mode v EportFie
Siprrrmr: Samplo Enabo © Sigl Trigger Gapture ) source/impl_1/tb_Lab1.v 4
> L freq_conti250] hd Mtile Triger Capture v () PLL/PLLLipx v u Bitstream File
> "La mult data[50] o . ; v IBIS Model
- pllock s * ) RAM DPY/RAM DP1.ipx ' ) .
» "l dotol170] | . - v [ MULT/MULTipx Bl Gate-level Simulation il
— N e + 1) PresyntheisConsrin Fies
Sewch || Trace SignlSetwp Trigger Sl Set Lattice LSE '
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4.Reveal Inserter %E— On-chip debug logic #&A

(DReveal Inserter "y % &£8). Add Core > Add Logic analyzer % %R

@Trace Signal Setup > Trace |
®Sample Clock = clk48m IZ5%E

@Buffer Depth = 512 |ZE&7E

" Datasets
Anlrl NS

Add Logic Analyzer

Q

—
Tnn}
LS

MACNICA

ICERA TS Es2 oy IOy

Add Controller [jl>

e
B

v "5 Datasets

23| Lab1_LAO

Add core...
v 1T Iscc_ram_dp_inst(RAM_DP1_ipgen_lscc_ram_d|
» =7 rd_addr_i[6:0]@Tc
rd_clk_en_i
rd_clk_i
» = rd_data_o[17:0]
rd_en_i
rst i
¥ = wr_addr i[6:0]
wr_clk_en_i
wr_clk_i
¥ =7 wr data i[17:0]
wr_en_i
b =7 MON[3:0]
b =7 ROM_OUT[17:0]@Tc
b =7 SW[3:0]
L. clk24m
L. clk48m@C
¥ "La freq_cont[25:0]
» "la mult_data[5:0]
"L, pll_lock
» "l rd_data[17:0]
[ »

Signal Search
Search

MULT/d ta
i MULT/data b i

Sample Clock clk48m

Buffer Depth 512

Sample Enable
Sample Enable

POR Debug
Trigger Enable

Include trigger signals in trace data

Trace Signal Setup

ROM_OUT

i_MULT/result_o
i_MULT/data_a_i
i_MULT/data_b_i

Sample Clock = clk48m
Buffer Depth =512

Implementation  EBR ¥ 2EBRs

- Timestamp -

Data Capture Mode
® Single Trigger Capture

Multiple Trigger Capture

Trigger Signal Setup

YIRARE
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4.Reveal Inserter %E— On-chip debug logic #&A

®Reveal Inserter FERD Trigger signal Setup N &)

®Trigger Unit > AddiCZT. Signal=i_RAM_DP/rd_addr_i[6:0] RS wvZ&kOw S

@Trigger Expression > Add (T Expression=TUl. RAM Type =1EBR |ZF&E

"5 Datasets

2| Lab1 LAD

Add core...

MACNICA

e
B

L=
L=

L=

clk_en_i

clk_i
data_a_i[2:0]@Tc
data_b_i[2:0]@Tc
result_o[5:0]@Tc

rst_i

17 i_OSCA(OSCA _unig_1)

Operator Radix Value

' Bin “ 0000000

Add > Signals ~\ i_RAM_DP/rd_addr_i[6:0]

Trigger Unit
Name Signals (MSB:LSB)
1 TU1 i_RAM_DP1/rd_addr_i[6:0]
Add

Trigger Expression

Default Trigger Radix Bin hd

b3 i_PLL1(PLL1_unig_1)
+ % i RAM DP1(RAM DP1 unia 1 Name Expression RAM Sequence Max Sequence Max Event
L -DP1( -DP1_uniq_1) Type Depth Depth Counter
b i F Iscc_ram_dp_inst(RAM_DP1_ipgen_Iscc_ram_d|
b 5= rd_addr i[6:0]@Tc,Tg 1 TE1 TU1 1EBR Al 2 w1 ~
rd_clk_en_i
rd_clk_i .
b =7 rd_data_o[17:0] Add > EXp ression "\ TU1
rd_en_i
. Add Remove
RAM Type = 1 EBR
¥ =7 wr_addr_i[6:0] Event Counter yp .
wr_clk_en_i Enable final trigger counter Event Counter Value -
wr_clk_i
b =7 wr data i[17:0] [lnezegeut
wr en i Enable Trigger Out Net hd
-
4 —— b Polarity ¥ | Minimum pulse width
Signal Search
M RTLE&E BIENE BEAH
Search Trace Signal Setup Trigger Signal Setup / !ﬁESim / Eigﬂﬁlm*ﬁ_ =
STEP1 STEP 2 STEP 3 y STEP@)




4.Reveal Inserter %E— On-chip debug logic #&A

®Reveal Inserter Z£{A]MDesign Rule Check O 52N
@radiant tool FERD Output 2T TS —HEER
Reveal Inserter Z{flMDInsert Debug to Design E3 %22 1) w4 L. OK

Labl.rvl & L THETE. FileList|c Labl.rvl A1 > T X Y REINTWBDEFESR

» [ Lab1

m LFMXO5-25-9BBG400C

ﬁ - n?f] Datasets % Strategies
E—l LabLLAO 2=| Area

B Add core... =/ Timing
24! Strategyl

= '? impl_1 (Synplify Pro)

Checking design rules ... % Insert Debug to D... ? X i h Input Files
INFO — The number of EBRs needed is 3. is source/impl_1/Labl.v
INFO - The number of DistRAM (logic/ROM/RAM) slices needed is 0. Please select core(s) you want to insert. i Source/impl_1/tb_Lab1v
Design Rule Check PASSED. » [y PLL1/PLL1.ipx
|:> I::> » |} RAM_DP1/RAM_DP1.ipx
Tecl Gonsole = Qutput H Message ﬂ LA b [} MULT/MULTipx
= Pre-Synthesis Constraint Files
ﬂ Activate Reveal file in design project Lattice LSE
OK Cancel Help sltiylse
Lab1.sdc
¥ 1 F DI 1 tinie 1Y 4 Post-Synthesis Constraint Files

source/impl_1/Lab1.pdc
v Debug Files

¥ iLablrvl;

° RTLERE HERE :
MACNICA MRSE . gmsim / mERemE 202 Solks
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4.Reveal Inserter 38E- 2=

@DLOY

MACNICA

YD Reveal timing set_false_path.txt] |CEE& D272 I — L.
rLabl.pdCJ MICR—Z + (RevealEB%Z X1 I VI BITRRDS

USR5

BRS

RV

M

Q* Find Text...

T |l MULT/MULT.ipx

3 RTL Files
3 Constraint Files
3 Testbench Files
MULT.cfg
hd Pre-Synthesis Constraint Files
Lattice LSE
Synplify Pro
Labl.sdc
hi Post-Synthesis Constraint Files

source/impl_1/Labl.pdc
hi Debug Files
4 Labl.rvl
hi Script Files
| sim/sim.spf
Analysis Files
A Programming Files

source/impl_1.xcf

v i lab1-Llablwv

2 F RAM_DP1(i_RAM_DP1) - RAM_DP1.v
E PLL1(i_PLL1) - PLL1.v

i E MULT(i_MULT) - MULT.y

I} Start Page

et location -site

1]

location -site
location -site

w oW

location -site

u

location -site
location -site

w

wow

location -site
location -site
location -site

w oW

location -site

wow

location -site
location -site

wow

location -site
location -site

u

location -site
location -site
t location —-site

(M

set_false_path -from [get_clocks {clk48m[0]}] -to [get_clocks rvltck]
set_false path -from [get_clocks rvltck] -to [get_clocks {clk48m|[0]}]

1 location -site
location -site
location -site
—-site
—-site

Reports # Lab1.pdc*

{T4}

{c20}
{H14}
{G14}
{H15}
(G18}
(H16}
{G19}
{H20}
{H19}
(717}
(718}
{J15}
{J16}
{J13}
{J14}
{J12}

{R1}
{E7}
{H1Z2}
{H11}
{G13}

[get_ports {SW[31}]
[get_ports {ROM OUT
[get_ports {ROM_OUT
[get_ports {ROM_OUT
[get_ports {ROM OUT
[get_ports {ROM OUT
[get_ports {ROM_OUT[5]}]
[get_ports {ROM OUT[6&]}]

[011]
[
[
[
[
[
[
[get_ports {ROM OUT[7]}]
[
[
[1
[
[
[
[
[

1111
2111
31}H]
4111

[get_ports {ROM OUT[8]}]

[get_ports {ROM OUT[9]}]

[get_ports {ROM OUT[10]}]
[get_ports {ROM_OUT[11]}]
[get_ports {ROM_OUT[12]}]
[get_ports {ROM_OUT[13]}]
[get_ports {ROM_OUT[14]}]
[get_ports {ROM OUT[15]}]

[get ports {LED OUT[A]}]

[get_ports {LED_OUT[3]}]
[get_ports {LED OUT[4]}]
[get_ports {LED_OUT[5]}]
[get_ports {LED_OUT[6]}]

set_false path -from [get_clocks {clk48m[0]}] -to [get_clocks rvltck]
set_false_path —from [get_clocks rvltck] -to [get_clocks {clk48m[0] }]51
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4.Reveal Inserter %E— On-chip debug logic #&A

B EBitstream File =45 (FEEEEHBETS D TIEE)

@3Radiant ProgrammeriC TE FAL  (Fast Configuration)

>

Qv e A x =
T3
v [E Lab1 = | Synthesize Design
Synplify P
LFMX05-25-9BBG400C B ynplty Pro
Strategi Post-Synthesis Timing Analysis
v rategies
| Area Past-Synthesis Simulation File
| Timing - ‘;ﬁ.‘ Map Design
t7 Strategyl 3 Map Timing Analysis
+ 72 impl_1 (Synplify Pro) Place & Route Design
o Input Files » E ~ Place & Route Timing Analysis
1/0 Tiring Analysi
%4 source/impl_1/Labl.v 4 f iming Analysis
il sourcefimpl_1/tb_Lably 4 Export Files :
v [} PLLI/PLLLipx » Bitstream File
IBIS Model
v [ RAM_DP1/RAM_DP1ipx ’ g ode
Gate-Level Simulation File
) MULT/MULTipx
v Pre-Synthesis Constraint Files
3

MACNICA

3 Radiant Programmer - impl_1.xcf

File Edit View Run Tools Help

File Name

C:/Users/12801/Desktop/Seminar2/Seminar/Lab1/im

= @ & OB s
Enable Status Device Family Device QOperation
1 PASS  LFMXO35 LFMX05-25 Fast Configuration
<
OO
TCK
HOST: ™S

PCICOMPUTER

FTDI USB HOST BUILD-IN
DOWNLOAD GABLE
GCPUMICROPROCESSOR

TCK TMS

oI LFMX05.25
|

Qutput
NFO = Operation

INFO ~ Elarsed

Chack corfiguration

- m]
Cable Setup
Cable Settings
Detect Cable
Cable: HWLEBN-ZB (FTOD
Fort FTUSED ~

Programming Speed

® Lk

(O Use custom Clock Dividsr

tings

& Divider

L0 Settings

@ Lbe dofouit 1

O ks custom 110 ssttings

settings

- RTLERE
ki / mwiEsim

STE

STEP2

EHERE
. ERERRR/RRAR
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4.Reveal Ana lyzer EQE— On-chip debug logic #&A

@® J.ﬁi #HEH L. Reveal analyzer’ &2&h
@ Createanewfile D7 71 JL%% lLabl) . USB port Z Detect. DebugDevice Z [Scani

(RVL source D 7 7 1 ILHBLERDIEE L. Reveal InserterTER L 7= .rvl 7 7 1)L % &EIR)

GOKZZEIRT B¢, BOEEMNTRIIND . Operatorz Tl=] [CEEL. & ICTHEIT

] P . 0 3 R
23 Reveal Analyzer Startup Wizard ? X
5 & i
. Treer Uit
Getting Started:
Name Signals (MSB:LSE) Operator Radix
@ Create a new flle Lakt HAW-USBN-2B (FTDI)  » M 16:0] v 0000000
Multiple Devics in JTAG Chain ~ TOK Low Pulse Width Delav: | 1w
BB port FTUSB-0 (Dual R5232-HS A Location 0000) - Detect.
XCF source Browse e
Mame  Expression Sequence Depth  Max Sequence Depth  Max Event Counter
Debug devics M 1 LFMXOB-250:01 077043 (dbug enabled) - Scan
Emw Tn 1 2 1
RVL source ©/Users/12801 /Desktop/Saminar2 /Seminar/Labl /Labl m Browse
Open an existing file
File name: -
B tmport fi e e .
oK Cancel
=

. . RTLE®E BIENE ;
; AAERE S sIESIm S EERS/MRE e
~NiCA STEPG STEP4)
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4.Reveal Ana lyzer %QE— On-chip debug logic #&A

@ LUITHEDEL SIS, BEHAHERATET TULNIX, OK

MACNICA

m Start Pags QI Reports “:‘ﬂ Reveal Analyzer/Controller * * I_ﬂ
Gompleted B Labt LA0
Bus/Signal Data
» ROM_OUT 00001111 »
b ../rd_addr_i | 1100010
¥ ..LT/result_o| 111000 ™
¥ ..T/data_a_i | 111 A
¥ ..T/data_b_i 010
4 3
L& Trigger L& Waveform

RTLERE EERE .
o e EEmawy o W
STEP1) STEP2 STEP3) STEP@&)
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